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‘Smart’ camouflage
Years of patent browsing tends to result in a
sharpening interest when a known company
is assigned a patent, but sometime it is the
inventor’s name that causes the mind to jerk
awake.The name Alvin Snapper conjures up
the IBM Selectric Type Ball, and then a wide
range of topics from Optical Collision
Avoidance System (US patent 4,724,312 )
through cathodic arc deposition apparatus
(US patent 3,836,451) to autogenous impact
mills, although one of Snapper’s early pas-
sions was carbocolor and rotagravure print-
ing and screen process reproduction.
Curiosity was aroused when US patent
6927724 ‘Adaptive modification of surface
properties to alter the perception of its
underlying structure’ arrived by post from
Neo-Dyne Research Inc.
Clearly Snapper has reverted to his interest
in colour patterns, and this invention pro-
poses to alter surface properties, literally on
demand, between at least two different con-
ditions. In this specification the ‘perceived
surface’ is the interface with the atmos-
phere, sensed by an observer.
Its properties are determined by its immedi-
ate substrate. For example the perceived sur-
face of a coat of paint possesses properties
determined by its substrate paint.This inven-
tion uses the effects of temperature of the
perceived surface to alter the observed char-
acteristics.Thermo-chromic films or layers
for change of colours and embedded radar
absorbing particles, whose size changes with
temperature to vary reflection or absorption
of radar frequencies are examples.
The invention uses the Peltier effect to con-
trol the temperature of a perceived surface,
and the controlled temperature is determined
by the intensity and direction of the electrical
current applied to the Peltier device.
The Peltier device is applied as a surface on,
or spaced apart from an underlying struc-
ture, shielded from direct observation by the
Peltier device itself.
The relevance to III-Vs lies in the thermo-
electric semiconductors.‘A preferred 
embodiment for the present invention in
thin film planar or fibre would would be to
use doped SiC as the semiconductor materi-
al. Dopants, such as bismuth telluride, GaAs
or gallium compounds, enhance the p and n
characteristic. SiC is a majority carrier noted
for low leakage current and relatively high
temperature stability.Thus high current den-
sities can be supported.
“The thin film SiC Peltier effect layer can
best be fabricated by plasma arc deposition
(Snapper. US patent 5,454,235). Other suit-
able fabrication methods would include
chemical vapour disposition, sputtering and
vacuum disposition.”
Kinetics of SiC formation
In the Kinetics of SiC formation during
high P-T reaction between diamond and
silicon Cristian Pantea et al from the
Department of Physics and astronomy,TCU,
Fort Worth, LANSCE, Los Alamos National
Library, the Mineral Physics Institute of
University of New York at Stony Brook and
the Consortium for Advanced Radiation
Sources, University of Chicago, intended to
calculate, for the first time, the activation
energy of the β-SiC formation from 
diamond and melted silicon precursors, at
simultaneous high temperature and high
pressure, and to explain the discrepancies
between the activation energies mentioned
above.
At the same time, the effect of the size was
investigated, using micron-size and nano-size
diamond powders. It is expected that the
nano-size powders will have a higher 
number of strained bonds/defects on the
surface, which will affect the activation
energy, thus the kinetics of the reaction.
Time-resolved in situ X-ray diffraction at
simultaneous high pressures (P) and high
temperatures (T) was used to monitor kinet-
ics of the reaction between diamond and
silicon.Analysis of the data indicated that
the reaction was diffusion controlled, and
the diffusion was taking place through grain
boundaries. For the um size diamond the
activation energy (170 kJ/mol) was smaller
than that for µm size diamond (260 kJ/mol),
and the reaction started at a temperature
below the melting point of silicon.These
effects are attributed to nan-crystalline
structure and strained bonds within grain
boundaries. Diamond and Related
Materials 14, (10) 1611-1615 (October
2005).
Quantum dots
At the College of Chemistry and Chemical
Engineering, Shanghai Jiaotong University,
Huifeng Qian, Liang Li and Jicun Ren have
worked on “One-step and rapid synthesis
of high quality alloyed quantum dots
(CdSe_CdS) in aqueous phase by
microwave irradiation with controllable
temperature”
In this paper, a seed-mediated approach is
presented for rapid synthesis of high quali-
ty alloyed quantum dots (CdSe-CdS) in
aqueous phase by microwave irradiation
with controllable temperature in 1h. In the
synthesis, CdSe seeds were first formed by
the reaction of NaHSe and Cd2+, and then
alloyed quantum dots (CdSe-CdS) were rap-
idly produced by releasing of sulfide ions
from 3-mercaptopropionic acid as sulfide
source with microwave irradiation.
The alloyed quantum dots synthesized had
good optical properties, the quantum yield
was up to 25%, and the full width at half
maximum of the emission spectrum peak
was about 28nm.The as-prepared alloyed
CdSe-CdS QDs were characterized by XRD,
XPS and ICP-AES in order to explore the
structure and component of the alloyed
nanocrystals and the reaction mechanism.
We speculate that the alloyed CdSe-CdS
Courtesy Quatar Sat range of military shelters
where camouflage structures and CMFG camou-
flaged shelter materials reduces visual, infrared
and radar profiles. Snapper’s patent proposes a
Peltier device and compound materials will do
the same, on demand.
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quantum dots may exist a gradient internal
structure according to our preliminary
results. Materials Research Bulletin 40,
(10) , 1726-1736 (6 October 2005).
Laser ablation of PZT
The objective of working on Thick films
fabricated by laser ablation of PZT
microparticles was to use the LAM process
to deposit adherent, thick PZT films that are
functional without post-deposition annealing
at high temperatures. Thick films were fabri-
cated and characterized using X-ray diffrac-
tion, scanning electron microscopy (SEM),
and transmission electron microscopy
(TEM).The chemical composition, phase
composition, and film morphologies were
investigated and results are compared with
other film processing techniques.
Gokul Malyavanatham et al from Texas
Materials Institute,Texas University and the
departments of clectrical & computer engi-
neering, physics, mechanical engineering,
as well as IEMN-DOAE UMR CNRS, Ecole
Centrale de Lille, France, used the laser abla-
tion of microparticles (LAM) process on
PZT powders to produce nanoparticles that
were then supersonically impacted onto
substrates.
The resulting films were found to be dense
and adherent, but primarily amorphous.
SEM and TEM observations showed that,
unlike other materials that have been pro-
duced by the LAM process, the average
compositions of these films differed sub-
stantially from the starting powders.
Preliminary attempts to crystallise these
films showed that some perovskite PZT
could be formed by annealing the films at
high temperature.
However, large-scale composition variations
present in the LAM-produced films inhibited
crystallization at lower temperatures.The ori-
gin of these composition variations and their
influence on crystallization are discussed.
Journal of Materials Processing Technology
168, (2) 273-279 (30 September, 2005),
A II-VI gradations sandwich
Inventors Katsumi Kishino, Ichiro Nomura,
Song-Bek Che, Kenji Sato working for Nikko
Materials Co, Ltd have been awarded US
patent 6933519 in August for a complex II-
VI compound semiconductor crystal.
Among various compound semiconductors,
II-VI compound semiconductor has a partic-
ularly wide band gap and is capable of emit-
ting typically yellow, green and blue lights.
Recent efforts are thus directed at develop-
ment of a photoelectric conversion device
using a II-VI compound semiconductor
crystal as a base material and having a high
efficiency and long life time.The invention
aims to provide a II-VI compound semicon-
ductor crystal, having a contact layer which
can be controlled to a desired conductivity
type, and a photoelectric conversion device
using that as its base material.
The construction uses II-VI compound semi-
conductor crystal comprising an n-type con-
tact layer, which includes a superlattice
layer made of n-type CdSe and n-type ZnTe
stacked with each other, on a ZnTe-base
compound semiconductor layer.
The A II-VI compound semiconductor crys-
tal comprises an n-type contact layer, which
includes an n-type ZnCdSeTe composition-
graded layer, in which the composition of
Zn, Cd, Se and Te is gradually varied, on a
ZnTe-base compound semiconductor layer.
A II-VI compound semiconductor crystal
comprising a p-type contact layer which
includes a superlattice layer comprising p-
type CdSe and p-type ZnTe are stacked with
each other, on a CdSe-base compound semi-
conductor layer.
Then a II-VI compound semiconductor 
crystal comprising a p-type contact layer
which includes a p-type ZnCdSeTe composi-
tion-graded layer in which composition of
Zn, Cd, Se and Te is gradually varied, are
located on a CdSe-base compound semicon-
ductor layer.
Improving UV sensors
Nowadays, photodiodes grown on a low-
defect lateral epitaxial overgrown (LEO)
GaN layer; low-temperature (LT) AlN inter-
layer and strain-relief superlattice (SLs)
interlayer for the defect reduction have
been proposed.
Su-Sir Liu et al from the department of elec-
trical engineering at Taiwan’s National
Central Univeristy and National Univeristy
of Kaohsiung as well as the Chung-Shan
Institute of Science and Techology are
intent on Improvements of AlGaN/GaN p-i-
n UV sensors with graded AlGaN layer for
the UV-B (280-320 nm) detection.
The approach based on a graded AlGaN
layer is proposed to improve the perform-
ance of AlGaN UV sensors; with a proper
structure design by including a graded
AlxGa1l-xN layer company with a thin p-GaN
layer on the top; not only a better film quali-
ty but also a reduced dark current and
improved spectrum responsivity of the
device can be achieved uccessfully
AlxGa1-xN/GaN p-i-n UV sensors grown by
MOCVD were fabricated for the UV-B (280-
320nm) detection.With a proper structure
design by including a thin top p-layer and a
graded AlxGa1-xN (x = 0.26 ∅0.13) layer,
the etching pit density (EPD) and the spe-
cific contact resistance of top p-layer can
be significantly decreased. Device dark cur-
rent density decreased from 3.5×10-7 to
2.49× 10-11 A/cm2 at -3V and the spectrum
responsivity at 310nm UV-B range is
0.04A/W, which is much better than tradi-
tional AlGaN-based devices without graded
layer design. Materials Science and
Engineering: B 122, (3) 196-200 (25
September 2005).
GaAs MOS capacitors
In this study, GaAs MOS capacitors with
photo-CVD SiO2 insulator layers Taiwan-
based researchers C H Liua et al from the
department of electronic engineering Nan
Jeon Institute of Technology, the Institute of
Microelectronics, department of electrical
engineering at the National Cheng Kung
University, report on their deposition of SiO2
layers on GaAs substrates using photo-CVD.
The electrical properties of the fabricated
GaAs MOS structures are also investigated.
SiO2 films were successfully deposited onto
n-GaAs substrates by photo-chemical vapor
deposition (photo-CVD) using a deuterium
(D2) lamp as the excitation source.
With a 1 MV/cm applied electric field, it
was found that the SiO2 films leakage cur-
rent densities were 1.74 × 10-6 and 1.97 ×
10-7 A/cm2, respectively, for the capacitors
with as-deposited and 400°C annealed insu-
lator layers.
The interface state densities, Dit, were also
found to be small for the fabricated Al/
photo-CVD-SiO2/GaAs metal-oxide-semicon-
ductor field effect transistors (MOSFETs)
capacitors. Solid-State Electronics 49 ( 7)
1077-1080 (July 2005) 
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